The suborder Corynebacterineae (Stackebrandt et al., 1997) comprises 16 genera and more than 400 species at the time of writing, and almost all members contain mycolic acids in their cell wall. The genera Hoyosella and Amycolicicoccus within the suborder Corynebacterineae were separately proposed by different groups without being aware that they were phylogenetically closely related. Jurado et al. (2009) proposed a new genus and species Hoyosella altamirensis for a strain isolated from a cave biofilm, while Wang et al. (2010) described strains isolated from a saline soil contaminated by crude oil as a new genus and species Amycolicicoccus subflavus. However, A. subflavus had not been compared with H. altamirensis because the description of A. subflavus was published after only three months from the proposal of H. altamirensis. The objective of this study was to clarify the taxonomic relationship between H. altamirensis and A. subflavus. Therefore, the type strains H. altamirensis NBRC 109631 T and A. subflavus NBRC 109087 T were subjected to a re-examination of published phenotypic characteristics as well as in silico DNA-DNA hybridization.
Biomass for chemotaxonomic studies, except for fatty acid analysis, was obtained by cultivating the strains in shake flasks at 28 C and 100 r.p.m. for 48 h using brain heart infusion (BHI; Difco) broth. Amino acids and their isomers in cell-wall hydrolysates, cell-wall sugars and isoprenoid quinones were determined according to the methods described by Hamada et al. (2012) . Polar lipids were analysed as described by Hamada et al. (2016) . For fatty acid methyl ester analysis, H. altamirensis NBRC 109631 T and A. subflavus NBRC 109087 T were cultured on tryptic soy agar (Difco) for 24 h at 28 C. Cellular fatty acid methyl esters were analysed by GC (6890N; Agilent Technologies) according to the standard protocol of the Sherlock Microbial Identification System (Sasser, 1990) with the Sherlock MIDI software (version 6.2) and the TSBA6 database. Mycolic acids were analysed by matrix-assisted laser desorption/ionization spiral-time-of-flight mass spectrometry (MALDI spiral-TOFMS) (JMS-S3000; JEOL) as described by Teramoto et al. (2013) .
The peptidoglycan samples of H. altamirensis NBRC 109631 T and A. subflavus NBRC 109087 T contained alanine (Ala), glutamic acid (Glu) and diaminopimelic acid (A 2 pm) in a molar ratios of 1.9 : 1.0 : 0.7 and 1.9 : 1.0 : 0.8, respectively. Enantiomeric analysis of the peptidoglycan amino acids of both strains revealed the presence of D-Ala, L-Ala, D-Glu and meso-A 2 pm. These data clearly indicated that the peptidoglycan of both strains was of A1g type, with meso-A 2 pm as the diagnostic cell-wall diamino acid (Schleifer & Kandler, 1972) . Minor amounts of glucose and galactose were detected as cell-wall sugars of both strains. The only detected menaquinone of both strains was MK-8. The principal polar lipids were diphosphatidylglycerol, phosphatidylinositol, phosphatidylethanolamine and two unidentified lipids; minor or trace amounts of phosphatidylglycerol, an unidentified phospholipid and two unidentified lipids were also detected ( Fig. S1 , available in the online Supplementary Material). The major fatty acids (>10 %) of both strains were C 16 : 0 , C 18 : 1 !9c and C 16 : 1 ; C 17 : 1 !8c was also detected as the major component in A. subflavus NBRC 109087 T (Table S1 ). According to the original descriptions of H. altamirensis and A. subflavus, the members of these taxa did not contain mycolic acids (Jurado et al., 2009; Wang et al., 2010) . Lan eelle et al. (2012) later reported the presence of mycolic acids in both taxa. The present study also revealed the presence of mycolic acids with carbon-chain lengths of C 32 -C 36 (H. altamirensis NBRC 109631 T ) and C 30 -C 38 (A. subflavus NBRC 109087 T ); C 34 : 1 was their main component ( Fig. S2 ). These results basically agree with the results of Lan eelle et al. (2012) . In addition, minor amounts of oxygenated mycolic acids with carbon-chain length of C 32 -C 36 were detected only from strain A. subflavus NBRC 109087 T .
The 16S rRNA gene sequences of the type strains of H. altamirensis (OFN S31 T ; GenBank accession no. FJ179485) and A. subflavus (DQS3-9A1 T ; EF564379) were aligned with reference sequences of members of the suborder Corynebacterineae using the CLUSTAL X program (Thompson et al., 1997) . Phylogenetic trees were reconstructed by the neighbour-joining (Saitou & Nei, 1987) and maximum-likelihood (Felsenstein, 1981) algorithms using the MEGA 6.0 program . The resultant tree topologies were evaluated by bootstrap analysis (Felsenstein, 1985) on the basis of 1000 replicates. Since the complete genome sequence of the type strain of A. subflavus is available (Cai et al., 2011) , the draft genome sequence of H. altamirensis NBRC 109631 T was determined by whole-genome shotgun sequencing as described below. For DNA extraction, H. altamirensis NBRC 109631 T was cultured on BHI agar (Difco) for 3 days at 28 C. The genomic DNA was extracted and purified using the EZ1 DNA tissue kit and the EZ1 advanced XL system (Qiagen) equipped with DNA tissue card (Qiagen) according to the manufacturer's instructions. To obtain the whole-genome sequence, the DNA sample was applied for paired-end sequencing with the HiSeq 1000 system (Illumina). The reads were assembled using the Newbler software version 3.0 (Roche/454 Life Sciences) for determination of the draft genome sequence. The resulting 55 scaffolds (4 875 098 bp) were used for further analysis. Average nucleotide identity according to BLAST (ANIb) was calculated using the JSpecies program (Richter & Rosselló-Móra, 2009 ) under the default settings. The ANIb value was used as a replacement for DNA-DNA relatedness value (Goris et al., 2007; Richter & Rosselló-Móra, 2009 ). The DNA G+C contents of both strains were calculated from the complete or draft genome sequences.
The similarity value of 16S rRNA gene sequences between H. altamirensis OFN S31 T and A. subflavus DQS3-9A1 T was 99.8 % while both strains showed less than 96.1 % similarity with other members of the suborder Corynebacterineae. In the neighbour-joining tree, the two strains represented a common lineage within the suborder Corynebacterineae, and formed a reliable cluster with members of the genus Mycobacterium (Fig. 1 ). This phylogenetic relationship was also supported by the maximum-likelihood tree. The ANIb value between both strains was 92.3 %. The DNA G+C contents of the type strains of H. altamirensis and A. subflavus were 61.8 and 62.2 mol%, respectively.
Colony appearance was examined after cultivation at 28 C for 2 days on a BHI agar plate. Morphological features were observed under a light microscope (BX-51; Olympus) and a scanning electron microscope (JSM-6060; JEOL). The temperature range and optimum temperature for growth were determined by incubating cultures at 5, 10, 15, 20, 25, 28, 37, 45 and 60 C on BHI agar plates for 4 days (15-60 C) or 14 days (5 and 10 C). The pH and NaCl ranges for growth were determined by measuring the turbidity (610 nm) of 5 ml of the culture in test tubes after incubation for 1-4 days at 37 C. The pH range and optimum pH for initial growth were established by using a liquid BHI medium adjusted to pH 4-12 (in 1.0 pH unit intervals) with either 4 M HCl or 5 M KOH. Tolerance to NaCl was tested using a liquid BHI medium adjusted to NaCl concentrations of 1, 3, 5, 7, 10 and 15 % (w/v). Enzyme activities except for catalase and oxidase were tested using the API ZYM system (bioM erieux) according to the manufacturer's instructions. Assimilation of carbon sources at a final concentration of 1 % (w/v) was tested using ISP 9 as the basal medium (Shirling & Gottlieb, 1966) . Oxidase and catalase activities, anaerobic growth and Gram staining were determined using the methods described by Hamada et al. (2012) .
H. altamirensis NBRC 109631 T and A. subflavus NBRC 109087 T formed circular, smooth and cream colonies on a BHI agar plate. Cells of the strains were coccus-shaped (1.1-1.2 µm in diameter), Gram-stain-positive and nonspore-forming (Fig. S3 ). The strains were catalase-positive but oxidase-negative. Growth of both strains occurred at 20-37 C, and no growth was observed at 5-15, 45 or 60 C. The pH ranges for growth of strains H. altamirensis NBRC 109631 T and A. subflavus NBRC 109087 T were 6.0-11.0 and 7.0-11.0, respectively. Optimal growth of both strains was noted at 28-37 C and pH 7.0-9.0. Both strains exhibited good growth with NaCl concentrations of 0-7 % (w/v) and moderate growth with 10 % (w/v) NaCl; no growth was observed with 15 % (w/v) NaCl. Growth under anaerobic conditions was not observed. The results of physiological and biochemical analyses are given in Tables 1 and S2 .
The major chemotaxonomic characteristics of H. altamirensis NBRC 109631 T and A. subflavus NBRC 109087 T were very similar to each other. This result strongly suggested that H. altamirensis and A. subflavus should be assigned to the same genus. Meanwhile, the ANIb value between the type strains of H. altamirensis and A. subflavus was 92.3 %, and the value was below the ANIb threshold for species Fig. 1 . Phylogenetic tree derived from 16S rRNA gene sequences of H. altamirensis, H. subflava comb. nov. and members of the suborder Corynebacterineae, reconstructed with the neighbour-joining method. The 16S rRNA gene sequence of Brevibacterium linens DSM 20425 T (GenBank accession no. X77451) was used as the outgroup. Bootstrap values (>70 %) based on 1000 replicates are shown at branch nodes. Filled circles indicate that the corresponding nodes were also recovered in the tree generated with the maximum-likelihood algorithm. Bar, 0.01 K nuc substitutions per nucleotide position.
delineation (95-96 %; Richter & Rosselló-Móra, 2009 ). In addition, both strains were distinguishable from each other in terms of the activity of phosphohydrolase and assimilation of L-arabinose, D-glucose, D-fructose, inositol and Dmannitol (Tables 1 and S2 ). Therefore, it is proposed that the genus Amycolicicoccus be united to the genus Hoyosella, and Amycolicicoccus subflavus be reclassified as Hoyosella subflava comb. nov., according to Rules 38 and 41a of the Bacteriological Code (Lapage et al., 1992) . On the basis of the new taxonomic information obtained in this study, emended descriptions of the genus Hoyosella and Hoyosella altamirensis are provided.
Emended description of the genus Hoyosella Jurado et al. 2009 The description is as given by Jurado et al. (2009) with the following modifications. Mycolic acids are present with a carbon-chain length of C 30 -C 38 . The cell-wall peptidoglycan is of A1g type, with meso-A 2 pm as the diagnostic cellwall diamino acid. The cell-wall sugars are glucose and galactose. The predominant menaquinone is MK-8. The principal polar lipids are diphosphatidylglycerol, phosphatidylinositol, phosphatidylethanolamine and unidentified lipids. The major fatty acids are C 16 : 0 and C 18 : 1 !9c, followed by C 16 : 1 , C 17 : 1 !8c, C 18 : 0 and C 17 : 0 . The DNA G+C content of the type strain of the type species is 61.8 mol%. Phylogenetically, the genus is a member of the family Mycobacteriaceae within the suborder Corynebacterineae.
The type species is Hoyosella altamirensis.
Emended description of Hoyosella altamirensis Jurado et al. 2009 The description is as given by Jurado et al. (2009) with the following modifications. Mycolic acids are present with C 34 : 1 as the main component. Growth occurs with NaCl concentrations of 0-10 % (w/v), but not with 15 % (w/v).
According to the API ZYM system, positive for acid phosphatase, alkaline phosphatase, cystine arylamidase (weak), esterase (C4), esterase lipase (C8), a-and b-glucosidases, leucine arylamidase and lipase (C14) (weak) but negative for the 10 other enzymes of the panel.
The type strain, OFN S31 T (=CIP 109864 T =DSM 45258 T =JCM 18112 T =NBRC 109631 T ), was isolated from a white colony in Altamira Cave, Spain. The DNA G+C content of the type strain is 61.8 mol%.
Description of Hoyosella subflava comb. nov. The description is as given by Wang et al. (2010) with the following modifications. Mycolic acids are present with C 34 : 1 as the main component. According to the API ZYM system, positive for acid phosphatase, alkaline phosphatase (weak), esterase (C4), esterase lipase (C8), a-and b-glucosidases, leucine arylamidase and phosphohydrolase, but negative for the 11 other enzymes of the panel.
The type strain, DQS3-9A1 T (=CGMCC 4.3532 T =DSM 45089 T =JCM 17490 T =NBRC 109087 T ), was isolated from an oil-polluted saline soil in Shengli Oilfield, eastern China. The DNA G+C content of the type strain is 62.2 mol%. 
